CO binding to the isolated oxygenase domain of neuronal nitric oxide synthase: effects of inhibitors and mutations at the substrate-binding site.
In order to understand the heme distal structure of neuronal nitric oxide synthase (nNOS), we studied the binding affinity of CO for the ferrous wild type enzyme and the Glu592Ala and Tyr588His substrate binding-site mutants (generated in the oxygenase domain, nNOSox) in the presence of substrates and inhibitors. The CO binding affinities (K(d) = 10-21 mM) of nNOSox in the presence of the substrates, L-Arg and NHA, or inhibitors such as NAME and agmatine were more than two-fold lower than in their absence (K(d) = 5 mM). The presence of NIL strongly inhibited CO binding and gave a K(d) of more than 100 mM. These effects were not observed for the Glu592Ala mutant. The trend in CO binding affinities observed for the Tyr588His mutant was similar to that of the wild type enzyme. The presence of the isolated reductase domain did not affect CO binding. We discuss the role of substrate and inhibitor binding in CO complexation as well as in catalysis.